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ABSTRACT 

In  southeastern  Illinois  and  adjacent  parts  of  Kentucky 
and  Indiana,  the  Evans ville  and  other  valleys  existing  in  the 
pre-Pennsylvanian  topography  strongly  affected  the  distribu- 
tion, thickness,  lateral  continuity,  and  transport  direction  of 
the  sediments  composing  the  basal  members  of  the  Caseyville 
Formation  of  early  Pennsylvanian  age.  Regionally,  the  Casey- 
ville sandstones  and  shales  are  thickest  and  most  continuous 
along  the  south-central  edge  of  the  Illinois  Basin  where  basin 
subsidence  was  greatest.  Up  the  paleoslopeto  the  northwest, 
north,  and  northeast,  these  sediments  become  thinner,  are  pro- 
gressively confined  to  erosional  valleys  of  the  unconformity, 
and  finally  pinch  out. 


INTRODUCTION 

The  Pennsylvanian  sediments  of  the  Illinois  Basin  were  deposited  on  an 
erosional  topography  cut  into  Mississippian  and  older  rocks.     By  detailed  subsur- 
face and  outcrop  mapping,   this  study  explores  the  relationships  between  the  un- 
conformity and  the  overlying  sediments  of  the  Caseyville  Formation  along  a  portion 
of  the  south  side  of  the  basin  (fig.   1) . 

The  magnitude  of  the  sub-Pennsylvanian  unconformity  was  early  recognized 
in  outcrop  in  the  Illinois  Basin.     Rocks  of  the  Pennsylvanian  System  lie  on  sediments 
as  old  as  Ordovician  and  Devonian  along  the  northern  edge  of  the  basin  and  princi- 
pally on  Chesterian  (Mississippian)  sediments  along  the  southern  edge.     Subsurface 
studies  subsequently  demonstrated  the  progressive  northwestward,   northward,   and 
northeastward  overlap  of  Pennsylvanian  rocks  onto  older  strata.     Local  subsurface 
studies  prior  to  1950  also  occasionally  recorded  local  but  pronounced  variations 
in  age  of  the  sediments  immediately  underlying  the  Pennsylvanian.     Siever  (1951) 
published  the  first  comprehensive  study  of  the  morphology  and  character  of  the  un- 
conformity in  which  erosional  channels,   or  valleys,   at  the  base  of  the  Pennsylvanian 
System  were  clearly  delineated.     He  outlined  the  salient  features  in  the  development 
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Figure  1  -  Generalized  pre-Pennsylvanian  geology  of  Illinois  Basin  (modified 
from  Wanless,   1955,   fig.  2)  showing  area  of  study. 

of  the  unconformity.    Wanless  (1955,   fig.   2)  presented  a  paleogeologic  map  which 
shows  the  valleys  and  the  formations  underlying  the  Pennsylvanian  in  the  Illinois 
Basin.     Potter  (1962a,    1962b)  reported  detailed  studies  of  Pennsylvanian  and  Mis- 
sissippian  sandstones  in  Illinois. 

After  deposition  of  the  uppermost  Mississippian  sediments,   subaerial  ero- 
sion beveled  Chesterian  and  older  sediments,   producing  a  regional  pattern  of  pro- 
gressively older  rocks  to  the  northwest,   north,   and  northeast.    The  resulting  pene- 
plained  surface  gently  sloped  southwestward.    Throughout  much  of  the  basin,   re- 
gional structural  dip  was  in  the  same  direction,  but  greater  than  the  dip  of  the  ero- 
sional  surface.    The  second  stage  in  the  development  of  the  unconformity  was  the 
rejuvenation  of  the  erosion  surface  leading  to  the  entrenchment  of  a  dendritic  pat- 
tern of  southwestward  flowing  streams  .    The  larger  of  these  pre-Pennsylvanian  val- 
leys are  incised  as  much  as  200  to  250  feet  below  the  peneplained  surface,  are  as 
wide  as  six  miles,  and  contain  isolated  hills  of  Chesterian  strata.    Regional  map- 
ping suggests  that  the  sub-Pennsylvanian  valleys  have  a  dendritic  outline.     Most 
of  the  valleys  are  oriented  to  the  southwest  over  all  but  the  northwest  and  west- 
central  parts  of  the  basin. 

Both  the  Chesterian  and  Pennsylvanian  sequences  in  the  basin  are  related 
to  the  character  of  the  unconformity.    The  Pennsylvanian  section  thins  northward  in 
the  direction  of  stratigraphic  overlap  (fig.   1).    In  the  southern  part  of  the  basin, 
1200  feet  of  section  separates  the  Colchester  (No.  2)  Coal  Member  from  the  highest 
formation  of  the  Chesterian  beneath  the  unconformity.    Along  the  northern  edge  of 
the  basin,  however,  the  No.  2  Coal  locally  lies  unconformably  on  Ordovician  rocks. 
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Although  much  less  striking,   nearly  all  the  Chesterian  formations  display  a  similar 
northward  thinning.    Relations  such  as  these  imply  that  the  basin,   in  late  Missis- 
sippian  and  Pennsylvanian  times,   sloped  to  the  south  and  southwest.    Regional 
cross-bedding  studies  in  both  Chesterian  (Potter  et  al.,    1958,  table  2)  and  Penn- 
sylvanian (Potter,   1962c,  table  1)  sandstones  also  indicate  a  paleoslope  to  the 
south  and  southwest  for  much  of  the  basin.    The  present  study  explores  the  rela- 
tionships along  the  southern  edge  of  the  basin  where  one  of  the  prominent  pre- 
Pennsylvanian  erosional  valleys  of  the  basin,  the  Evansville  Valley  or  channel 
(Wanless,    1955,   p.   1765),   markedly  affects  the  pre-Pennsylvanian  geologic  map 
in  both  subsurface  and  outcrop  (fig.   1).    This  valley  also  controlled  the  thickness 
and  distribution  of  the  early  Pennsylvanian  sediments  that  filled  it. 


SUBSURFACE  AND  OUTCROP  MAPPING  IN  ADJACENT 
PARTS  OF  ILLINOIS,   INDIANA,  AND  KENTUCKY 

The  Caseyville  Formation  (table  1)  consists  of  approximately  60  percent  or 
more  sandstone.    The  remainder  is  shale,   except  for  a  few  thin  coals  and  one  thin 
limestone  known  from  a  single  outcrop.    The  sandstone  consists  principally  of  clean 
quartz  sand,   with  some  granules  and  small  pebbles  of  quartz.     Cross-bedding  and 
ripple  marks  are  the  principal  sedimentary  structures.     Plant  casts  are  present  in 
shales  and  in  thin-bedded  sandstones  at  many  places.     Except  in  the  Sellers  Lime- 
stone Member,   which  is  relatively  thin  and  exposed  at  only  one  locality,   marine 
fossils  are  rare  in  the  Caseyville  Formation. 

The  Battery  Rock  and  Pounds  Sandstone  Members  commonly  form  prominent 
bluffs  in  outcrop  and  are  traceable  through  the  area.     Massive  sandstone  bodies 
within  the  Lusk  Shale  Member  are  not  as  persistent  as  the  Battery  Rock  and  Pounds 
Sandstones.    The  thickness  of  the  Lusk  Shale  is  highly  variable  because  of  the 
relief  of  the  unconformity  and  differential  subsidence. 

The  three  principal  members  of  the  Caseyville  Formation,   the  Lusk  Shale, 
the  Battery  Rock  Sandstone,   and  the  Pounds  Sandstone  are  difficult  to  positively 
identify  in  the  subsurface.    The  absence  of  a  widespread  coal  or  limestone  at  the 
top  of  the  formation  commonly  makes  recognition  of  the  top  uncertain  in  electric  logs 

In  contrast,  the  limestone  formations  of  the  Chesterian  Series  (table  1)  have 
characteristic  patterns  in  electric  logs  permitting  easy  identification  in  most  cases. 
Chesterian  clastic  units  such  as  the  Degonia  Sandstone,   Palestine  Sandstone,   and 
Waltersburg  Sandstone  are  usually  identified  in  both  subsurface  and  outcrop  by 
recognition  of  the  overlying  and  underlying  limestones.    The  persistence  of  most  of 
the  Chesterian  limestones  facilitates  geologic  mapping  in  both  subsurface  and  out- 
crop . 

A  pre-Pennsylvanian  geologic  map  reveals  the  pattern  of  pre-Pennsylvanian 
erosion  in  a  relatively  small  area,   such  as  that  shown  in  figure  2.    A  dendritic 
drainage  pattern  with  a  series  of  large  "major"  valleys  prevails  over  all  but  the 
northwestern  corner  of  the  map  area,   where  the  Goreville  Limestone  Member  of  the 
Kinkaid  Formation  underlies  the  unconformity.    The  largest  of  the  through  valleys 
is  the  Evansville  Valley  in  which  as  much  as  250  feet  of  the  Chesterian  section  has 
been  removed.     Major  valleys  trending  southwestward  cross  the  area  of  figure  2 
from  the  north  and  east,   where  they  are  identifiable  in  outcrop.    The  prominent 
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TABLE  1  -  STRATIGRAPHIC  SECTION  OF  THE  UPPER  PART  OF  THE  MISSISSIPPIAN  SYSTEM  AND 
LOWER  PART  OF  THE  PENNSYLVANIA  SYSTEM  IN  SOUTHEASTERN  ILLINOIS. 


FORMATION,  THICKNESS, 
AND  LITHOLOGY 


MEMBER,  THICKNESS, 
AND  LITHOLOGY 


M  U 
3  3 

S3 

2 


CASEYVILLE  FORMATION 300'-450' 


POUNDS  SANDSTONE  MEMBER. . .0' -120' 
thick -bedded  sandstone,  partly 
pebbly 

UNNAMED  INTERVAL  (contains  SELLERS 
LIMESTONE  MEMBER  and  GENTRY  COAL 

MEMBER) 40' -150' 

carbonaceous  and  arenaceous 
shale  and  thin-bedded  sandstone 

BATTERY  ROCK  SANDSTONE 

MEMBER O'-l^O' 

thick -bedded  sandstone,  partly 

pebbly 

LUSK  SHALE  MEMBER 0'-200' 

carbonaceous  and  arenaceous 
shale,  thin-bedded  and  thick- 
bedded  sandstone 


CO 

w 

M 

W  -P 

co  U 

as 

§  °* 

M  U 

CC  CD 

w  a, 

Eh  a. 

co  » 

s 


KINKAID  FORMATION* 9  0 '  -12  0  • 


DEGONIA  SANDSTONE* 10' -35' 

shale,  sandstone,  and  cherty 
limestone 


GOREVILLE  MEMBER 30' 

massive  cherty  limestone,  some 
shale 

CAVE  HILL  MEMBER 85'-90' 

shale,  few  limestone  beds 

NEGLI  CREEK  MEMBER 27'-33' 

thick-bedded  limestone 


CLORE  FORMATION* 90'-120' 


FORD  STATION  MEMBER 40«-55' 

shale  and  limestone;  thin  non- 

persistant  sandstone 
TYGETT  MEMBER 10' -40' 

sandstone  and  shale 
CORA  MEMBER 25' -40' 

shale  and  limestone 


PALESTINE  SANDSTONE*., 
sandstone  and  shale 


.40'-75* 


MENARD  LIMESTONE** 105' -140' 

limestone  and  shale 


WALTERSBURG  SANDSTONE . . 45 ' -70 ' 

shale,  sporadic  sandstone  bodies 
VIENNA  LIMESTONE 13 '-20' 

limestone  and  shale 
TAR  SPRINGS  SANDSTONE. .80' -130' 

sandstone  and  shale 
GLEN  DEAN  LIMESTONE 50* -70' 

limestone  and  shale 


contains  in  descending  order 
ALLARD  LIMESTONE  MEMBER  25' -35', 
SCOTTSBURG  LIMESTONE  MEMBER  25'- 
32',  and  WALCHE  LIMESTONE  MEMBER 
6 '-13',  each  overlain  by  unnamed 
shale  members  of  comparable 
thickness 


*  May  be  removed  by  pre-Pennsylvanian  erosion. 

**  May  be  partially  removed  by  pre-Pennsylvanian  erosion. 
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valley  shown  in  T.  10S.,  R.  8E.  of  Gallatin  County,  although  not  substantiated 
by  available  subsurface  data,  is  indicated  by  outcrop  mapping  and  appears  to  be 
the  probable  extension  of  a  valley  to  the  north  that  is  amply  documented  by  drilling, 
The  major  valleys  have  tributary  valleys  with  dendritic  patterns.    The  drainage 
pattern,  in  the  area  of  figure  2  indicates  a  paleoslope  to  the  southwest.    The  lesser 
amount  of  erosion  in  the  western  part  of  the  area,  which  was  in  the  more  rapidly 
subsiding  south-central  part  of  the  Illinois  Basin  (fig.  1),  appears  to  be  largely 
related  to  the  lesser  amount  of  rejuvenation  following  development  of  the  regional 
peneplain. 


Figure  2  -  Pre-Pennsylvanian  geology  of  southeastern  Illinois  and  adjacent  parts 
of  Indiana  and  Kentucky. 
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Figure  3  -  Pre-Pennsylvanian  geology  of  a  small  area  in  Gallatin  County,  Illinois 
and  Posey  County,  Indiana. 


PENNSYLVANIAN  SEDIMENTATION  AND  THE  EROSIONAL  VALLEYS 
OF  THE  SUB- PENNSYLVANIAN  UNCONFORMITY 

The  topography  of  the  dendritic  stream  valleys  on  the  sub-Pennsylvanian 
surface  locally  exercised  a  strong  control  on  initial  Pennsylvanian  sedimentation. 
It  controlled  transport  direction  and  lateral  continuity  of  the  basal  Pennsylvanian 
units  and,  therefore,  also  the  locus  of  differential  compaction.    These  factors  can 
be  demonstrated  in  both  subsurface  and  outcrop  sections. 

Lateral  Continuity  and  Differential  Compaction.— Detailed  mapping  in  the 
Inman  East  oil  pool  of  Gallatin  County  in  T.  8  S.,   R.  10  E.  demonstrates  the  con- 
trol that  the  sharp,   relatively  narrow  valleys  of  the  unconformity  had  on  the  basal 
Pennsylvanian  elastics  (fig.   3).    As  shown  by  closely  spaced  drill  hole  data,  the 
relatively  straight  valley,   which  ranges  from  1  to  1.5  miles  in  width,   is  over  100 
feet  deep  and  cuts  through  limestones  of  the  Kinkaid  Formation.    A  variable  amount 
of  sandstone  covers  the  valley  bottom  continously,   but  upward  the  fill  becomes 
more  irregular  and  interspersed  with  shale  (fig.  4).    At  some  places  (figs.  4A  and 
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4B)  the  sand  body  is  asymmetrical  and  is  best  developed  along  the  east  valley  wall. 
Stream  deposition  in  the  valleys  is  the  logical  consequence  of  the  subsidence  that 
followed  the  episode  of  valley  erosion.    The  character  of  the  valley  fill,  consisting 
of  non-fossiliferous  silty  shales,   argillaceous  siltstones,   and  sandstones,   in 
places  conglomeratic,   support  this  interpretation.    The  irregular  and  asymmetrical 
sand  filling  may  be  interpreted  as  small  coalescing  point  bars  deposited  by  streams 
that  migrated  back  and  forth  across  the  valley  floor.    A  thin  coal  at  the  top  of  the 
sand  body  marks  a  pause  in  active  clastic  filling.    With  complete  alluvial  filling 
of  this  valley,   subsequent  Pennsylvanian  sediments  were  deposited  on  a  relatively 
flat  surface  and  thus  have  much  greater  lateral  continuity.    The  thick  sandstone  at 
the  top  of  the  cross   section  does  not  show  much  compactional  adjustment  to  the 
underlying  valley,   probably  because  the  valley  contains  appreciable  sandstone 
that  compacted  relatively  little. 

Good  examples  of  sub-Pennsylvanian  valleys  filled  with  shale  and  argilla- 
ceous siltstone  rather  than  sandstone  were  found  in  outcrops.    A  small  shale-filled 
valley,  approximately  50  feet  deep,  cut  through  the  Negli  Creek  Limestone  Member 
of  the  Kinkaid  Formation  and  into  the  Degonia  Sandstone  (fig.  5) .    Another  example 
is  provided  by  the  Evansville  Valley  itself.    Where  this  valley  outcrops  in  T .   11  S., 
R.  10  E.  in  Hardin  County,  it  is  filled  with  shale,   silty  shale,  and  some  sandstone. 
However,  the  thick,   prominent  cliff-forming  sandstones  that  are  so  typical  of  the 
Caseyville  Formation  along  much  of  the  southern  edge  of  the  Illinois  Basin  are 
lacking. 

A  striking  feature  of  figure  5  is  the  differential  compaction  displayed  by  the 
Battery  Rock  Sandstone  over  a  small  massive  sand  body  of  the  Lusk  Shale  and  over 
the  small  shale-filled  valley  to  the  east  of  the  sand  body.    Although  greater  erosion 
at  the  base  of  the  Battery  Rock  Sandstone  (sees.  A,  B,   C,  and  D,   fig.  4)  might  have 
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Figure  5  -  Cross  section,  based  on  outcrop  mapping,  of  a  small  sub- Pennsylvanian 
valley  in  portions  of  Pope,  Hardin,  and  Gallatin  Counties,  Illinois. 
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Figure  6  -  Cross  section  at  right  angles  to  a  sub-Pennsylvanian  valley  in  southern 
Posey  County,  Indiana,  showing  a  Pennsylvanian  sand  body  terminating 
abruptly  at  a  valley  wall. 


contributed  to  unequal  thickness  of  the  Lusk  Shale,  differential  compaction  appears 
to  be  the  chief  cause.    Such  differential  compaction  shows  the  care  that  must  be 
taken  in  the  outcrop  or  subsurface  when  tracing  sand  bodies  in  clastic  sections  con- 
taining few  marker  beds  above  an  unconformity  of  sharp  local  relief.    Figure  5  illus- 
trates the  inaccuracy  of  using  a  stratigraphic  marker  as  a  structural  horizon  a  short 
distance  above  an  unconformity. 

Erosional  relief  of  an  unconformity  can  also  produce  sharply  defined  sand 
"pinch  outs. "    Figure  6  shows  the  abrupt  termination  of  a  Pennsylvanian  sand  body 
against  the  high  Goreville  Limestone  bluff  that  formed  the  northwest  wall  of  a  small 
valley  in  the  unconformable  surface  in  Posey  County,  Indiana.    The  overlying  thick 
sandstone  shows  little  influence  of  the  relief  of  the  unconformity,   probably  because 
the  valley  contains  appreciable  sandstone. 

Cross-bedding  and  Valley  System.— The  orientation  of  cross-bedding  in  the 
Caseyville  sandstones  was  systematically  measured  and  recorded  during  a  program 
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of  outcrop  mapping  in  southeastern  Illinois  and  reconnaissance  observations  in  ad- 
jacent parts  of  Kentucky.     Cross-bedded  units  range  from  a  few  inches  to  over  six 
feet  thick  and  typically  average  slightly  less  than  one  foot  thick.    At  each  outcrop, 
one  foreset  bed  was  usually  measured  in  each  of  1  to  4  cross-bedded  units.    Al- 
together,  78  observations  were  available  for  the  sandstones  of  the  Lusk  Shale  Mem- 
ber,   232  observations  for  the  Battery  Rock  Sandstone,  and  193  observations  for  the 
Pounds  Sandstone.    The  density  of  control  over  part  of  the  area  is  shown  in  figure  7. 

The  measurements  of  cross-bedding  for  the  Lusk,  Battery  Rock,  and  Pounds 
Members  of  the  Caseyville  Formation  were  averaged  for  three-mile  intervals,  based 
on  the  township  and  range  grid  (fig.  2).     Nine  three-mile  intervals  spanned  the  area. 
The  vector  mean  and  the  consistency  ratio,  R/n  (Curray,    1956,   p.  119)  were  com- 
puted in  each  interval  and  are  shown  in  figures  8,   9,  and  10  along  with  the  number 
of  measurements  .    Vector  means  were  also  computed  for  the  outliers  of  the  Battery 
Rock  and  Pounds  Sandstones  in  T .   12  S.,   R.  7  E.,  and  R.  8  E  of  southwestern 
Hardin  County  (fig.  2). 

Cross-bedding  in  the  Evansville  Valley,  though  quite  variable,  has  an  av- 
erage direction  to  the  southwest  and  agrees  well  with  the  valley  as  mapped  in 
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Figure  7  -  Cross-bedding  directions  in  Battery  Rock  and  Pounds  Sandstones  in  a 
small  area  in  Gallatin  and  Hardin  Counties,  Illinois. 
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subsurface  (fig.  8).    Good  agreement  doubtlessly  prevails  because,  in  the  eastern 
part  of  the  map  area,  the  Lusk  Shale  is  confined  to  areas  where  the  Menard  Forma- 
tion lies  in  the  erosional  valleys.    Westward  in  the  study  area,  beginning  in  R.  8  E, 
(fig.  2),  the  Lusk  Shale  is  no  longer  confined  to  valleys  but  thickens,  covers  in- 
terfluve  areas,  and  locally  rests  on  Chesterian  units  as  high  as  the  Cave  Hill  Mem- 
ber of  the  Kinkaid  Formation.    This  westward  thickening  reflects  greater  subsidence 
of  the  basin  west  of  the  area.    Along  Lusk  Creek  in  Pope  County,  the  Lusk  Shale 
is  possibly  as  thick  as  200  feet  (Weller,    1940,   p.   36),  and  it  commonly  rests  on 
the  Goreville  Member  of  the  Kinkaid  Formation.    The  eastern  outcrop  limit  of  this 
more  extensive  Lusk  deposition  is  in  R.   7   E.  and  8  E.    The  greater  thickness  of 
the  Lusk  Shale  accounts  for  the  poorer  correlation  between  Lusk  cross-bedding  ori- 
entation and  valley  systems  in  the  western  part  of  the  study  area.     For  all  observa- 
tions of  Lusk  cross -bedding,  the  current  rose  and  vector  mean  of  244°  shows  good 
general  agreement  with  the  valley  pattern.    Both  are  oriented  to  the  southwest. 
The  inferred  position  of  the  valley  system  beyond  the  present  outcrop  of 
the  valley  fill  deposits  has  been  reconstructed  from  the  distribution  of  Chesterian 
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Figure  8  -  Simplified  pre-Pennsylvanian  geology  and  average  cross-bedding  direction 
by  three-mile  interval  of  sandstone  within  the  Lusk  Shale  Member. 
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Figure  9  -  Simplified  pre-Pennsylvanian  geology  and  cross-bedding  of  Battery  Rock 
Sandstone. 


formations  in  outcrop.    Figure  8  suggests  that  the  Evansville  Valley,  as  approxi- 
mately delineated  by  the  base  of  the  Degonia  Formation,   extended  westward  across 
the  study  area,   was  joined  by  the  valley  system  from  the  north,  and  turned  south- 
ward before  reaching  the  west  edge  of  the  area  where  the  Cave  Hill  and  Goreville 
Members  of  the  Kinkaid  Formation  generally  underlie  the  unconformity  (fig .  2) . 
Because  regional  structural  dip  was  greater  than  paleoslope,  the  original  pattern 
of  eroded  Degonia  Sandstone  formed  a  "V"  pointing  southwestward  downstream. 
This  point  may  have  been  only  a  short  distance  southwest  of  the  study  area. 

Where  Lusk  Shale  filled  the  valleys,  the  local  relief  on  the  sub-Pennsyl- 
vanian  unconformity  no  longer  was  a  major  influence  on  transport  direction  of 
Caseyville  sediments.    A  change  in  transport  direction  is  strongly  reflected  by  the 
cross-bedding  of  the  Battery  Rock  Sandstone  (fig.  9),  which  shows  a  uniform  trans- 
port direction  to  the  west.    A  measure  of  the  low  variability  in  its  transport  direc- 
tion is  the  good  agreement  between  the  average  cross-bedding  direction  of  271° 
in  the  outliers  of  Battery  Rock  Sandstone  in  T.   12S.,  R.  7E.  and  8  E.   (fig.  2)  and 
the  average  direction  of  285°  for  all  the  observations.    Cross-bedding  direction 
in  the  Pounds  Sandstone  (fig.   10),  on  the  other  hand,  is  strongly  oriented  to  the 
south-southwest.    As  in  the  Battery  Rock  Sandstone,  the  direction  of  the  cross- 
bedding  in  the  Pounds  Sandstone  is  quite  uniform  in  this  portion  of  Illinois  and 
Kentucky.    The  average  direction  of  184°  in  the  outliers  of  T.   12S.,   R.  7E.  and 
8  E.  and  the  average  direction  of  198°  for  the  entire  study  area  agree  remarkably  well. 
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Figure  10 


Simplified  pre-Pennsylvanian  geology  and  cross-bedding  of  Pounds 
Sandstone. 


The  foregoing  results  suggest  that  local  relief  of  the  unconformity  strongly- 
influenced  transport  direction  of  sediments  during  deposition  of  the  Lusk  Shale 
where  the  Lusk  Shale  was  confined  to  erosional  valleys,  but  that  regional  slope  of 
the  basin  was  probably  the  dominant  factor  where  the  Lusk  Shale  covered  inter- 
fluve  areas.     Similarly,  regional  slope  was  probably  the  dominant  factor  in  trans- 
port direction  during  deposition  of  the  remainder  of  the  Caseyville  Formation. 


SOME  BASIN-WIDE  IMPLICATIONS 


Detailed  comparison  of  Caseyville  cross-bedding  direction  and  the  pattern 
of  sub-Pennsylvanian  valleys  has  several  implications  of  basin- wide  interest. 
One  concerns  the  variability  in  transport  direction  between  successive  pulses  of 
sand  input  to  the  basin.    The  other  relates  to  the  areal  extent  and  stratigraphic 
correlation  of  the  principle  members  of  the  Caseyville  Formation  and  their  equiva- 
lents in  the  basin. 

Transport  direction  of  successive  pulses  of  late  Chesterian  and  earliest 
Pennsylvanian  (Caseyville  Formation)  sand  deposition  in  and  near  the  study  area 
is  shown  in  figure  11.     Cross-bedding  direction  of  the  Chesterian  sandstones  is 
from  Potter  et  al.    (1958,   p.    1043) .    The  average  trend  of  the  valleys  of  the  sub- 
Pennsylvanian  unconformity  was  obtained  by  determining  their  strike  at  39  localities 
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Figure  11  -  Transport  direction  and  emergence-submergence  relations  of  upper 
Chesterian  and  Caseyville  sediments. 

(fig.  2)  where  the  valley  system  was  intersected  by  township  (Illinois  and  Indiana) 
and  Carter  grid  (Kentucky)  boundaries  .    The  interpretation  of  submergence-emer- 
gence relations  (fig.  11)  presumes  that  all  the  sands  in  the  study  area,  except 
possibly  the  Degonia  and  the  Waltersburg,  are  dominantly  the  result  of  stream 
deposition  during  times  of  relative  emergence  of  the  basin.    However,  the  Degonia 
and  Waltersburg  Sandstones  may  have  been  deposited  on  a  shallow  marine  shelf  in 
this  area  and  are  so  represented  in  figure  11.    The  marine  limestones  and  shales 
of  the  Chesterian  Series  are  considered  as  representing  periods  of  maximum  sub- 
mergence. 

A  general  stream  transport  direction  to  the  southwest  prevails  even  though 
the  Chesterian  sands  are  each  separated  by  periods  of  major  carbonate  deposition 
and  the  sequence  was  interrupted  by  the  Mississippian-Pennsylvanian  erosional 
interval.    As  judged  by  the  average  direction  of  cross-bedding,  the  direction  of 
transport  of  the  four  Chesterian  sandstones  is  closely  comparable  (227°,   233°, 
192°,  and  207°)  and  differs  but  little  from  the  average  direction  of  the  sub-Penn- 
sylvanian  valleys,   which  is  197°.    The  Lusk  Shale  and  Pounds  Sandstone  Members 
also  have  a  transport  direction  to  the  southwest.    The  common  controlling  factor 
in  both  cross-bedding  and  valley  orientation  is  considered  to  be  the  southwesterly 
slope  of  the  subsiding  basin.    Whatever  the  cause  of  the  cyclic  deposition,  the 
stability  of  this  slope  led  to  the  southwesterly  transport  of  sand  to  and  across  the 
basin  and,   during  a  major  regression,   controlled  the  orientation  of  the  consequent 
streams  that  became  entrenched  on  the  slope. 
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Only  the  Battery  Rock  Sandstone  departs  markedly  from  this  pattern.    The 
difference  of  77°  between  the  average  directions  of  cross-bedding  in  the  sandstones 
of  the  Battery  Rock  and  Pounds  Members  probably  approaches  the  maximum  differ- 
ence between  the  directions  of  major  input  of  sand  in  adjacent  cycles  .    As  the 
sandstones  have  similar  physical  characteristics,   an  environmental  cause  for  this 
difference  is  not  likely.    Both  are  dominantly  of  fluvial  origin.     During  deposition 
of  the  Battery  Rock  Member,  the  eastern  half  of  the  basin  may  have  assumed  a 
strong  western  component  of  dip.    Another  possibility  is  that  the  paleoslope  of  the 
basin  changed  little,  but  an  eastern  rather  than  a  northeastern  or  northern  source 
of  supply  became  dominant  at  that  time,  and  the  shifting  loci  of  sand  input  to  the 
basin  accounts  for  the  difference  in  transport  direction.    This  idea  is  appealing 
because  it  requires  no  major  change  in  slope.     Moreover,  available  information 
suggests  that  large  differences  in  transport  direction  between  adjacent  cycles  may 
occur  more  frequently  in  Pennsylvanian  than  in  Chesterian  time.    This  may  be  re- 
lated to  the  fact  that  sand  dominantly  entered  the  basin  from  the  northeast  in 
Chesterian  time  (Potter  et  al.,    1958,   fig.   17;  Swann,    1963,   fig.  4)  but  from  the 
east,   northeast,   north,   and  northwest  during  Pennsylvanian  time  (Potter,    1962c, 
fig.   15). 

The  relation  of  variations  in  thickness  of  the  Lusk  Shale  to  the  relief  of 
the  unconformity  in  southeastern  Illinois  suggests  a  general  pattern  for  the  areal 
extent  and  stratigraphic  correlation  of  the  principal  members  of  the  Caseyville 
Formation  and  their  equivalents  farther  north  in  the  basin.    The  Lusk  Shale  is  thick- 
est and  most  continuous  where  basin  subsidence  was  greatest,  but  it  thins  and 
finally  pinches  out  to  the  northwest,   north,   northeast,   and  east.    Because  the  area 
of  deposition  migrated  up  the  paleoslope,   successively  younger  members  of  the 
Caseyville  Formation  rest  on  the  unconformity.    Thus,   in  areas  remote  from  the 
region  of  maximum  subsidence,   members  of  the  Caseyville  Formation  as  high  as 
the  Pounds  rest  directly  on  the  unconformable  surface. 
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